Motor vehicle collision is one leading cause of morbidity and mortality. Victims may be trapped in the deformed vehicles. Emergency medical team may be summoned to help in the extrication process. The principles of resuscitation in the pre-hospital phase are the same as in the in-hospital phase, but clinicians would face greater impediments to success in the former situation. We present a case of motor vehicle collision in which an emergency medical team was called to assist in the extrication of an entrapped patient. The principles of pre-hospital trauma care are discussed. (Hong Kong j.emerg.med. 2004;11:98-103) 
The EMT comprised one doctor, one nurse and one healthcare assistant. The senior medical officer on duty selected the members. Our EMT got ready and was dispatched by ambulance in five minutes. Three boxes of emergency kits (including items for airway management and ventilation, emergency drugs, intravenous access equipment and accessories, surgical sets like chest drain set, illumination devices and stationery) and a mobile phone were carried to the scene.
We arrived at 9:30 am due to severe traffic congestion. Scene safety was immediately assessed. The Police and Fire Services had already declared the scene safe. The senior ambulance officer informed us on the type of accident ( Figure 1 ). The scene was assessed. The accident was essentially a front-rear impact involving two trucks ( Figure 2 ). The driver of the container truck was trapped in the deformed driver's cabin ( Figure 3 ). All the lanes of Tuen Mun Highway were blocked by the accident. Our patient was a 42-years-old male container truck driver. His right foot was trapped by the pedals in the deformed cabin of the container truck. Although seat belt had been used, there was a significant energy transfer. There was a severely deformed driver's cabin, with bending of the steering wheel and significant intrusion of the dashboard.
Initial assessment was carried out in the deformed driver's cabin. It would not be easy to accomplish this without the help of firemen. The Advanced Trauma Life Support (ATLS) protocol was followed. The patient was fully conscious, oriented and not in respiratory distress. He had already been stabilised with a cer vical collar and was given oxygen supplement. Air entries were good on both sides of the chest. Although his blood pressure had not been assessed by a sphygmomanometer due to the hostile environment, his circulation was clinically assessed to be good as evidenced by a strong pulse of 80 beats per minute and normal capillary refill. There was no major external bleeding. He complained of left chest wall pain and right lower limb pain. His ankle was trapped by the braking pedal. He was given intravenous morphine as an analgesic. Continuous communication with our ED was done by means of the mobile phone. Thus continued advice and input from the senior medical officer could be obtained and the ED could well prepare to receive the patient.
We closely liaised with the Fire Services Department to ensure the patient's safety during the extrication. The Fire Services separated the two trucks slowly in a controlled manner to elevate the deformed driver's cabin so that the entrapped limb could be released without further damage. During the extrication, the condition of the patient was frequently assessed. The patient was successfully extricated at 10:31 am. Total extrication time was 91 minutes (Figure 4 ).
During the transfer to the ED of Tuen Mun Hospital, the patient's condition was reassessed in the ambulance again. Intravenous fluid was given. The blood pressure of the patient was normal. All external wounds were dressed to prevent further bleeding. Secondary survey revealed chest wall contusion, suspected right posterior hip dislocation, right knee injury and open fracture of right big toe. The estimated time of arrival and the patient's condition were conveyed to the senior medical officer by mobile phone. The emergency resuscitation room, nursing staff and X-ray staff were ready to receive the patient. The ambulance arrived at our ED in 10 minutes' time.
In the resuscitation room, the patient was managed according to ATLS principles. Trauma call was activated because of multiple injuries and the serious mechanism of injury. X-ray investigation revealed right posterior hip dislocation with fracture of acetabulum, fractured neck of right femur, fractured right tibial plateau, compound fracture of distal phalanx of right big toe and fractures of left 5th and 6th ribs. Focused abdominal ultrasonography for trauma (FAST) scan, computerised tomography (CT) scan of head, thorax and pelvis were also carried out ( Figure 5 ).
Finally the patient was transferred directly to the operating theatre for emergency closed reduction of right posterior hip dislocation and internal fixation of the fractured neck of right femur at 12:20 pm. He subsequently underwent a series of operations in the hospital and made an uneventful recovery.
Discussion
Pre-hospital emergency care is a subspecialty of Emergency Medicine. Pre-hospital care is mainly provided by the Ambulance Command of the Fire Services Department. 1 The main role of EMT in vehicular entrapment is to provide medical care including analgesic and treatment for life threatening conditions. Although the Fire Services is responsible for extrication, EMT can provide medical advice to assist and coordinate the extrication. Dispatch of EMT is uncommon. For the majority of emergency physicians and nurses, experience in direct pre-hospital emergency care is scarce. When suddenly called to provide emergency on-site care, most colleagues would be very anxious despite previous training as they have to travel on an unaccustomed vehicle -a ground ambulance -and to perform their duties in an unfamiliar environment. The latter factor would undoubtedly compromise professional performance. 2 Besides, an entrapment situation presents a wide spectrum of different problems to the EMT. Immediate access to the patient may not be available, or difficult. Urgent medical interventions like intubation and chest drain insertion sometimes need to be done in confined space under suboptimal conditions. One study demonstrated that a high percentage of entrapped patients required advanced life support, including on scene intubation and chest decompression. 3 Limited lighting, space, noisy environment and the stress of working in front of reporters and the public will further compromise the EMT's performance.
However, this situation has been changed recently with the creation of a new Medical Auxiliary Section within the Government Flying Service (GFS), jointly organised by the GFS and the Hong Kong College of Emergency Medicine and essentially staffed by volunteer doctors working in Accident and Emergency departments. Doctors recruited in the scheme will gather valuable pre-hospital experience and develop expertise which may be used later to improve all emergency services. 4 In case of civil disasters, even highly skilled staff will find it hard to function normally the first time they are required to operate in the pre-hospital environment. 5 Medical and nursing staff can follow the principles taught in the Advanced Trauma Life Support course 6 and the Field Triage course. 7 Regular exercises and drills are required to maintain the standard of care.
In one series, death was potentially preventable in at least 39% of those who died from accidental injury before they reached hospital. 8 Although evidence is lacking in pre-hospital care, there are some important points to discuss about pre-hospital trauma care.
Safety
All accident sites are dangerous. One should make sure that self and colleagues are safe before entry into the scene. Never become a victim yourself. Make sure you wear a high visibility jacket, protective gloves and a hard helmet. One should look for potential hazards. One should also evaluate the need for additional resources and contact ED if more help is needed. 9 Beware of secondary accidents, sharp metal edge, broken glass and blood. Risk of fire, electricity, sudden movement of heavy objects or cable under tension should not be overlooked. The Fire and Ambulance vehicles should be parked so as to cordon off the area from other traffic and facilitate the passage of rescue vehicles. Always keep the stationary vehicles between oneself and the moving traffic at all times and do not turn one's back on the moving traffic. 10
Read the Scene
Analysis of the cause and nature of the accident will give valuable clues to the type of injuries the victims may have sustained. It is crucial to determine the mechanism of injury as this gives invaluable information about the forces the patient was subjected to and the direction of impact. The process of surveying an accident scene to determine what injuries might conceivably have resulted from the forces and motion involved is called kinematics. 11 An entrapment situation indicates a high-energy impact and a high risk for extensive and often concealed injuries. 12 Important mechanisms of injuries are shown in Table 1 .
Primary survey and resuscitation
Pre-hospital trauma management is based on the skills defined in the Advanced Trauma Life Support Programme. However, the situation of pre-hospital trauma resuscitation is not the same as that in the emergency department. Complex interventions may increase on scene times and cause delay to definitive care. One meta-analysis showed that on-site advanced life support provided to trauma patients have failed to demonstrate any benefit. 13 A scoop and run approach was suggested. Bent steering wheels Present and associated with chest injury 7
Fractured windshield Present 8
Passenger compartment intrusion Dashboard injury associated with posterior hip dislocation 9
Loss of consciousness Nil 10
Ambulatory, self extricated or extrication required Entrapped
Fluid management
Fluid management is the most controversial area in pre-hospital trauma care. ATLS has advocated the administration of sufficient fluid to produce a return to normal blood pressure. 6 However the administration of fluid in normotensive resuscitation may have detrimental effect on survival. In a study by Bickell et al, it was demonstrated that administration of fluids to patients with penetrating torso trauma before definitive control of bleeding resulted in significant increase in mortality. 14 Roberts et al reviewed the literature and concluded that early efforts to increase blood pressure in bleeding trauma patients might not be helpful, or might even be harmful. This could theoretically be due to disruption of clots at the site of injury, dilution of clotting factors or other negative effects on coagulation. 15 One should control visible haemorrhage by external pressure. If the patient is haemodynamically unstable and can be extricated rapidly and safely, do not waste time at the scene trying to insert large cannulae and infuse fluid. Rapid transfer for urgent surgical care is required and intravenous access can be attempted en route in the ambulance. Transport of injured patients in an urban setting should not be delayed as the result of multiple attempts to start an intravenous line. 16 T h e a i m s h o u l d n o t b e t o re s t o r e n o r m a l haemodynamics, but to maintain hypotensive resuscitation (mean arterial pressure 70 to 80 mmHg) to preserve cerebral perfusion 17 and to avoid such consequences of tissue hypoperfusion such as i m p a i r m e n t o f m i c ro c i r c u l a t i o n , a n a e ro b i c metabolism, and profound shock.
Analgesics
It is important to consider the anxiety and pain the patient experiences. Adequate analgesia and necessary splintage are important. An affirmative and supportive attitude is an essential component of pain control. Narcotics and ketamine are useful in pre-hospital trauma care. One should be aware of the potential side effects of narcotics in terms of respiratory and cardiovascular depression. Ketamine is a drug with a special place in anaesthesia/analgesia in the field. It is able to induce amnesia, analgesia, and a state of unconsciousness or sleep without concomitantly reducing reflexes or muscle tone. One study showed that the use of ketamine in the field for intubation was safe. 18 Regional anaesthesia in the field can be very useful in some cases. One of the most important nerve blocks that can be used in the case of a femoral fracture is the femoral nerve block.
Extrication
There are two different approaches of extrication available, depending on the situation and the patient's condition. 19 
Handover and continuation of care
On-scene instant documentation is important for any incident. It can be in terms of ambulance pre-hospital forms or photography. Photographic information has been shown to be more easily transferred to hospital than either verbal information at site or written report. 20 The use of on-scene digital photography is recommended both for documentation and future training use. With the development of video-camera phone and 3rd generation phone, instant scene information can be sent to the receiving hospital. This allows senior doctors or consultants to monitor the rescue plan in a central command post.
With prior notification, a trauma team with medical, nursing and radiographer staff was assembled in the resuscitation room. Appropriate investigations were performed promptly. The patient was transferred directly to the operation theatre and emergency definitive surgery was carried out. A well organised trauma system is needed to provide optimal care from the pre-hospital phase to the ED, definitive surgery, intensive care and subsequent rehabilitation. 21
Conclusion
Usually, patients at incident sites are initially managed by ambulance personnel. However, an emergency medical team can be of benefit in complicated cases e.g. entrapment. It is essential that all our medical and nursing staff be adequately trained and prepared to work safely and effectively in this potentially hostile and extremely uncontrolled environment.
